Ambient Intelligence (AmI) refers to electronic environments that are sensitive and responsive to the presence of people. Ambient intelligence is closely related to the long term vision of an intelligent service system in which technologies are able to automate a platform embedding the required devices for powering context aware, personalized, adaptive and anticipatory services. Ambient intelligence is a vision on the future of consumer electronics, telecommunications and computing that was originally developed in the late 1990s for the time frame 2010-2020. This paper on Vibrant Ambient Intelligence with Agents based Service Oriented Approach focuses on the ambient intelligence environment of managing the traffic congestion control in Coimbatore city through VAISTC4 proposal without crippling the mobility of users using Mobile Internet Protocol Version 6(IPV6). It also discusses on the benefit of coupling service-oriented approach and multi-agent systems towards more appropriate interactions with users.
INTRODUCTION
Ambient intelligence the phrase refers to scenarios of computationally enriched environments enabling users to better interact with the physical world and to integrate smart functionalities in the world around them.
The general vision of "ambient intelligence" (AmI) is perceived as the possibility of enriching everyday environments with sensing, computing, and communication capabilities. Technological advances are making the AmI vision more and more real [5] , but there still remains a question of how to effectively develop and deploy ambient services to serve users with flexibility, adaptability and situation adaptable. This challenge ahead in the open system of AmI can be better handled with multi-agent architecture with dynamic services. Agents are autonomous software components, able to sense and to affect their operational context, and typically flexibly interacting with each other to orchestrate the achievement of goals beyond their individual capabilities [7] 2. AGENT-BASED AMBIENT INTELLIGENCE SYSTEM Agent technology provides better flexible and portable solutions to Ambient Intelligence platform. Other features that make agents amiable for building user-friendly and environment friendly systems with dynamic services are its striking features of mobility and adaptability.
In an AmI environment, to make the system flexible it needs some kind of hardware infrastructure typically consisting of a variety of computer-based devices, sensors, and actuators. This backbone architecture is required to either capture properties of the physical world or turn them into some accessible digital format, or to transform digital commands into specific physical actions. Thus, the AmI infrastructure perfectly maps into an abstraction of a multi-agent system environment, acting as the medium via which interactions with the physical world can be enforced.
To provide services at the user level, as well as to control and coordinate activities over the physical world, some kinds of software service components must be provided to include the necessary logics. These software components can be in the form of protocols or queries that act as the middleware in the architecture.
Besides sociality and autonomy, agents can provide another interesting characteristic, which allows them to migrate through the hosts of a network: mobility. In AmI, mobile agents can migrate among sensors to get local data; moreover, mobility can be exploited to manage agent updates while the system is running. An AmI system should never stop its execution, and thanks to mobile agents, it is possible to send an updated agent to the device or host it will run on, without stopping the whole system [8] . As an additional consideration, embedding AmI services into agents enables also a good modularity: providing new services means that new agents must be "installed" into the environment, without affecting the older ones. Please note that a service could not require only a single agent, but several agents, producing a multi agent organization.
RELATED WORK
The agent oriented paradigm has been already exploited in the AmI scenario and their applications in this scenario have a varied technology and as far as our knowledge it is not available for the traffic control scenario. The actual drawback of the system is the co-ordination between the sensor and the effector agent and lack in the mapping of human roles and agent ones that are always approximate.
Satoh's approach [11] exploits mobile agents capable of interacting with an environment enriched with RFID tags and embedded devices to localize users and devices and helps in location-aware computing.
KIMURA [3] is an improved office environment that aims at monitoring and supporting human activities and collaborations through a set of agents. Agents, via sensors and monitoring of computer actions, can recognize user activities, which are then represented in a digital form as working contexts.
These contexts, other than being possibly graphically rendered on users' displays, can act as the basis of inter-agent interactions. Via a blackboard schema, agents can push and pop messages and information, communicating to each other.
The SALSA middleware has been proposed in a healthcare scenario for supporting AmI through autonomous mobile agents [9] . This approach, by exploiting agents as entities capable of interacting with the devices of the AmI infrastructure and with each other, but the focus is mostly in providing contextaware information to visitors and alerts to doctors, rather than in providing coordinated services.
The GAIA [10] middleware is a complete framework for ubiquitous computing applications. Relying on active blackboards associated to specific locations of an environment, it can be exploited in AmI applications by acting as a media to coordinate the activities of various applications agents and devices.
AGENT-BASED AMBIENT INTELLIGENCE IN VAISTC4
The objective of the proposal VAISTC4 (Vibrant Ambient Intelligence System for Traffic Congestion Control in Coimbatore City) is to experience vibrant AmI and its control on traffic congestion in Coimbatore City using agent based service oriented approach.
The VAISTC4 Infrastructure
The VAISTC4 urban scenario involves several components, each with different nature and with different computational capabilities. For the above said proposal the basic requirements includes the use of traffic lights, video cameras, motion sensors and dark vision sensors (e.g., based on infrared or thermal) and actuators.
All the data and streams produced by the devices automatically flow to a centralized database, which is in charge of logging all available information. To capture the devices and to convert them into the appropriate data format middleware is indulged. The above database is mainly accessed by an operating central, which is in charge of managing the entire VAISTC4 environment, and of making non-sensible information publicly available through the Web portal (for instance, to avoid violations on privacy laws, data streams coming from cameras are filtered so as to cover faces with "smileys" before forwarding them to the Web portal). Beside this, the infrastructure is mostly a distributed one.
All the distributed sensors of the VAISTC4 infrastructure are either computer-based or coupled with an embedded PC, and thus can locally host the execution of data processing algorithms, AmI middleware components, and associated agents.
The data sensed by the devices undergoes a preliminary pre-processing, with the aim of extracting relevant information. For example, image-processing techniques [4] to detect or identify vehicles, their type, their registration number details at a particular location or street. These pre-processed data, as well as raw data streams, are then made available to the middleware level.
The middleware acts as a glue component, to merge together heterogeneous components and performing the function of converting incoming and outgoing data The support for agent execution and services is offered by the middleware in the form of either a coordination logic, protocols and discovery and event services.
AmI agents, the very backbone of the architecture or the infrastructure, which are scattered along the entire environment of coverage, are classified into two main classes: sensor agents, in charge of managing information (possibly pre-processed) acquired by devices and of controlling them, and effector agents, that are capable of performing active actions on the ambient they live into or the environment in which they live into..
Sensor agents are directly attached to an environmental device or sensor, to perform a computation locally to the device itself. This is possible because, in the VAISTC4 environment, each device/sensor has a computational unit able to support the execution of at least one agent. The effector agents, instead, can be scattered within the environment, and can move in it in order to manage and consume the data issued by sensors and sensor agents.
Sensor agents are tied to the sensor/device they are attached to, effector agents are independent of the AmI hardware environment and these effector agents can be any wireless device held and recognized in the environment, and they simply consume the data issued by the AmI infrastructure, and produce, in case, other data that can be used to instrument the environment itself. All the agents can interact with each other, in order to coordinate within the whole environment.
VAISTC4 Approach
The Middleware of VAISTC4 acts as the building block of the entire AmI environment. The middleware works on the system side in the form of software that can be developed using Java with the J2EE technology with access to distributed components and associating each and every computer-based devices in the infrastructure.
The middleware should take the responsibility of not only dealing with heterogeneous data components but should also provide basic support required for agent execution.
The choice in implementation of new agent-based middleware infrastructure is high than opting for the existing services because of the following reasons: First, to make use of a very light-weight reactive agent model and from the need of enforcing simple event-based interaction models, since the already existing models are heavy weight infrastructure supported. (e.g., JADE [2] ). Second, the actual complexity in implementing AmI agent-based services in VAISTC4 demands mostly from the need of properly capturing and analyzing a large amount of different and possibly heterogeneous data streams, rather than on the internal complexity of agent behaviors. Therefore, during design and implementation, it would be more comfortable do design a customized kernel and middleware for agents, rather than in integrating complex data analysis algorithms into an existing system.
Structure and Functioning of Agent Environment in VAISTC4
The proposed aforesaid architecture for VAISTC4 involves sensor devices, the middleware and the processing procedure. When a sensor device captures and issues data, this data is handed over to the device data pre-processing module, this module takes charge of applying any specific data algorithm that can grasp the image and identify the object. Now the output that is yet to be processed is then passed to the sensor agent and the type of data handled by the sensor agent is heterogeneous and it depends on the kind of sensor and pre-processing logic. The different heterogeneous types available can vary from XML document files to ordinary text or binary files.
The raw data is initially parsed by an input filter, which converts it to a suitable format that can be handled effectively by the sensor agent. The sensor agent takes the data and passes it to decision logic for making an analysis on the data and to make a decision on the situation that is being analyzed.
The results derived from the analysis carried out are always passed to the event generator, a module in charge of preparing the data for the notification to the AmI environment. VAISTC4 recognizes two kinds of data: events and warnings. Events represent something is happening in normal conditions, while A specific class of command events can be used by the sensor agent to directly control a device (e.g., change the timing of a traffic light of rotating a branded camera). While events are issued during normal conditions, warnings require an elaboration on a set of events to detect a critical condition.
Events and warnings are issued by each sensor agent, depending on the decision logic, and follow two parallel paths: the first is through the storage module; the second is through an event channel. The storage module is in charge of storing the event into a centralized relational database for further evaluation. The event channel is in charge of notifying events as soon as they happen.
In the VAISTC4 AmI environment, each agent interested in the data issued by a sensor agent must register to the corresponding event channel. When an event is issued, the registered agent is notified of such event, and thus can analyze the information. Agents are free to register and remove from each event channel, thus the environment can reconfigure dynamically. Availability of Sensor agents are automatically notified with the help of discovery and synchronization module.
The major task of sensor agents is to collaborate with other sensors in the AmI environment and they are tied to this infrastructure. Effector agents on the contrary are dynamic and are tied to the users and its infrastructure can vary from simple to complex architecture based on which their intelligence differs. The effector agents are tied with any wireless devices that the user holds starting from PDAs to mobile and laptops.
Though the effector agent is bound to the AmI environment it still depends upon the how the user perceives the service. Therefore the middleware and sensor agents do not represent all the intelligence as effector agents should also share the intelligence in VAISTC4 environment.
VAISTC4 AT WORK
Services and applications within VAISTC4 can be developed as a set of effector agents that exploit the services provided by the sensor agents, or can be directly embedded into the decision logics of sensor agents. The following scenario is the work that is under consideration of VAISTC4 proposal.
Scenario
Coimbatore, The Manchester of South India is turning into a city of Information Technology with the strong basement for Tidel Park. Having named as a metro, Coimbatore is known for its climate, water that attracts people with its serenity, but still it lacks in its infrastructure of transportation, as it is not a well-planned city. Due to the dense population of the city with poor locomotive infrastructure congestion poses a major problem to the public. Hence this project proposal VAISTC4 focuses on this issue to provide a better solution with vibrant ambient intelligence environment under the support of service oriented agents.
Vibrant Ambient Intelligence System for Traffic Congestion Control of
Coimbatore (Cotton) City (VAISTC4) For the above said scenario the proposal demands that there should be appropriate co-ordination between the sensor and the effector agents. Sensor agents are located in the monitoring environment in the form of video cameras and other image capturing devices, whereas the effector agents move in and out of the monitoring environment and under the possession of users in the environment that includes mobile phones, PDAs, Laptops, Pagers etc., Highlighting on the functioning of VAISTC4, consider a 3-lane road with vehicles thronging the road, the sensor devices put up in this location have to scan the traffic and register the image files. These image files are processed by the data pre-processing module that differentiates the vehicles as car, bike, bus, lorry, bicycle etc., The data is still a raw data and this is handed over to the sensor agent where the middleware actually starts the original processing of data. On receiving the input data from the pre-processing module and the input filter, the middleware starts working on the data received. The working logic of the middleware is designed in such a way that a threshold value on the number of vehicles of each type is maintained by the middleware logic. When the input is received the first processing that is carried out on the input is identification of the vehicles and the count of vehicles of each type. This count is then compared with the threshold value that is pre-programmed in the middleware. If the count is less than the threshold then the event is a normal sequence if it is contrary then a warning is generated. Event or warning, whatever is the outcome of the decision logic the status is notified to other sensor agents around. In case of warning these sensor agents should act in co-ordination and intimation is sent to the control room informing the congestion that has occurred at a particular location and the control room can initiate necessary actions. This system could work fine with proper co-ordination of the sensor and the effector agent, provided the entire transport systems are equipped with some kind of effector devices. 
Functioning of VAISTC4

Journal of
EVALUATION
The performance of the system before and after implementation of VAISTC4 have been simulated on a particular day for the time period from 10.00 am to 12.00 pm covering the locations AR(Avinashi Road), RSP(R.S Puram), GP(Gandhi Puram), PM(Peelamedu) that are highly busy during day peak hours. The simulation was carried out using Qualnet network simulator tool and the results show that there is a drastic improvement in congestion control after implementation of VAISTC4. Figure 5 . Graphical Output of simulated result.
CONCLUSION
This paper focuses on the use of multi-agents in ambient intelligence scenarios, considering a real-time problem design and development of agent-based in the city of Coimbatore. Starting from a general model, where agents are exploited to deal with data from the ambient infrastructure, a concrete implementation has been described that exploits agents at two levels. The whole environment is instrumented by a middleware that exploits the distributed sensor agents to be aware of everything is happening in the environment.
The current VAISTC4 environment has few limitations with the use of effector devices and agents, but still the proposal will provide a good solution by building on the very foundations of the agent paradigm and directly mapping its abstractions into a concrete software infrastructure, will prove effective even when the city of Coimbatore will be further enriched with sensor networks, computer actuated traffic lights, Wi-Fi meshes, and RFIDs.
